Background: Insertional Achilles tendinopathy may be associated with Haglund's deformity and result in chronic pain. It is usually refractory to conservative management. The aim of this study was to assess the outcome of calcaneoplasty performed in our hospital. Methods: Eight patients were prospectively evaluated pre-and postoperatively using the American Orthopaedic Foot and Ankle Society (AOFAS) Hindfoot Score, Visual Analogue Scale (VAS) and Short Form (SF) 36, as well as satisfaction rate. Average follow-up duration was 12.4 months. Results: The mean pre and post-operative AOFAS scores were significantly improved at three and six months. SF 36 improved in most parameters. The postoperative VAS score improved significantly and was 0 at 2 years. The procedure was rated as good to excellent by seven of the subjects. Conclusion: We recommend calcaneoplasty for the treatment of insertional Achilles tendinopathy.
INTRODUCTION
Insertional Achilles tendinopathy refers to pathology at the insertion of the Achilles tendon onto the calcaneum 1 . It occurs as a result of recurrent stress placed upon the attachment site of the Achilles tendon, leading to inflammation, micro tears, swelling and pain. Overuse and poor training habits are important etiologic factors, considering the prevalence of this condition among runners 2, 3 . Whilst mechanical loading has been deemed to be a major risk factor, factors such as advancing age, dyslipidaemia, being of the male sex and high body mass index have been implicated as well 4 . In addition, varus hindfoot malalignment is also associated with Achilles tendon disorders 5 . The diagnosis of insertional Achilles tendinopathy is often clinical, based on a triad of symptoms: pain at the site of insertion of Achilles tendon, accompanied by swelling (which may be due to retrocalcaneal bursitis) and impaired performance of the diseased tendon 6 . In addition, there may be radiological findings such as Haglund's deformity which is an enlargement of the posterosuperior prominence of the calcaneum and/or calcaneal spurs 7 .
This condition is often initially treated with rest, the use of heel pads or open-back shoes, analgesics such as nonsteroidal anti-inflammatory drugs (NSAIDs) and physiotherapy 8 . All are aimed at eliminating pressure and relieving inflammation of the symptomatic area. Eccentric exercises have some proven benefits for the treatment of chronic insertional Achilles tendinopathy, provided it is taught and supervised by trained personnel. These exercises are designed to provide a strong, controlled, mechanical force to the Achilles tendon 9 .
When conservative methods fail, surgery may be performed to repair and reconstruct the degenerative Achilles tendon. Although some centres use an endoscopic method, most opt for an open approach, with either a longitudinal or transverse incision 10 . The diseased tendon which may be partially or totally detached from its insertion, is debrided and ossified tissue and bony spurs are excised. The tendon is reattached with suture anchors if it is totally detached.
This study was conducted to assess the outcomes of calcaneoplasty performed by a single surgeon at a major hospital. The outcome was evaluated on the American Orthopaedic Foot and Ankle Society (AOFAS) hind foot scoring system and the Short Form (SF 36) Health Survey.
MATERIALS AND METHODS
Ten patients were prospectively recruited from June 2009 to October 2011. Inclusion criteria were: diagnosis of insertional Achilles tendinopathy; consent for surgical intervention for their chronic pain; fitness for surgery. Of the ten patients, seven were female, and all were of varying levels of fitness. While conservative measures were attempted and failed in most of these patients, some had been advised to undergo surgery at initial presentation due to unbearable pain and severe impairment of function. Two patients were excluded because although they had initially consented for surgery, they refused at the very last minute for personal and social reasons. The remaining eight had a mean age of 57 years and a mean BMI of 29 (Table I ).
The procedure includes making a 4 cm longitudinal incision at the heel (either central or paracentral) followed by total detachment of the Achilles tendon, debridement then reattachment using suture anchors. In addition, the inflamed retrocalcaneal bursa is usually removed with a rongeur, and the bony prominence at the posterosuperior aspect of the calcaneum is osteotomised prior to reattachment of the Achilles tendon (Figure 1 ). The procedure was done with or without endoscopic gastrocnemius release depending on whether there was gastrocnemius equinus contracture 11 .
Following surgery, the patient was either put on a pneumatic air cast or below knee Plaster of Paris (POP) cast and instructed not to bear weight for at least 6 weeks. Partial to full weight bearing was then progressively attained.
Outcomes were assessed with AOFAS scoring and the SF 36 Health Survey, administered once preoperatively; then at 3 months, 6 months and 2 years postoperatively. Data was analysed using the Wilcoxon signed rank test. Data for analysis was extracted from outpatient records and from personal interviews.
RESULTS
The duration of surgery ranged from 45 minutes to two hours. The average hospital stay after the procedure was three days. Preoperatively, AOFAS scores ranged from 31 to 87, with the mean being 58. At 3 months postoperatively, the mean score improved to 83.6 (range, 55-98). At 6 months, the mean AOFAS score was 81.3 (range, 68-100). Only three patients have currently completed the recommended 2-year follow up duration, and it is interesting to note that all three have a score of 100 (Table II) . Wilcoxon signed rank analysis of the AOFAS scores were significant (p values< 0.017 at three months postoperative visit and p<0.028 for six months postoperative visit).
The range for the preoperative VAS pain score was 2 to 8. The mean pain score improved from a mean preoperatively of 5.9 to 1.9 at the 3 month postoperative visit (median improved from 6 to 1). With the exception of one outlier, the 7 participants had a pain score ranging from 0 to two at the three month follow-up visit. The mean VAS at six months was 2.3, and at two years was 0 (Table III) . Using the Wilcoxon signed rank test to compare preoperative with 3 and 6 month follow-up VAS, there was a statistically significant (p value<0.021 and p<0.027 respectively) difference.
On the SF 36 Health Survey, 8 parameters considered are scored on a scale of 0 to 100, with 100 being the maximal level of possible function. Analysing the preoperative and three month postoperative scores, a positive trend was identified for most factors, with a mean 17% increase for overall physical function (48% to 65%), 19% reduction in role limitation due to physical health (34% to 53%), 16% increase in energy (63% to 79%), 2% increase each in emotional well-being (84% to 86%) and social functioning (75% to 77%), 16% in pain reduction (57% to 73%), and 22% in general health (53% to 75%). However, there was a 17% increase in role limitations due to emotional problems (92% to 75%). (Figure 2 and 3)
The duration of follow-up ranged from a minimum of three months to a maximum of two years. Average follow-up duration was 12.4 months. At three months, two patients felt that the operation totally met their expectation, for another five patients it almost totally did, while the remaining one claimed that it did not quite meet her expectation (Table IV) . For the same duration, three patients rated the overall results of the surgery as "excellent", 2 as "very good", and another two as "good" while one patient felt it was "poor". The three patients who completed a 2 year follow up reported that the surgery was "very good" to "excellent", and that it had either totally or almost totally met their expectations (Table V) .
One complication was wound breakdown and chronic osteomyelitis of the calcaneum. This patient was later diagnosed to have a stitch granuloma. Another patient had a painful scar.
DISCUSSION
Several studies have been published on the subject of calcaneoplasty. Most were not conducted in an Asian setting, and therefore could not really be generalised to our local population. Research customised to local settings is important in view of the cultural and social practice among Asians, which is associated with a higher tolerance of pain, thereby presenting for surgery at later stages of deformity or disease. In early stages, complete detachment of the Achilles tendon may not be a necessary part of treatment. At its initial presentation, surgery is usually not even required, as a systemic review by Kearney et al. showed that conservative methods should be used before resorting to surgical intervention 12 .
In addition, we may have a higher prevalence of tight gastrocnemius muscles, chiefly due to our daily habits, where kneeling and sitting cross-legged for prolonged periods, such as during meditation, is common practice.
Insertional Achilles tendinopathy may be quite effectively treated with conservative measures as described earlier, when presented at early stages. However, most patients usually present much later such that irreparable damage has already been done. This could be due to under diagnosis of this condition, as well as patients' tendency to pursue traditional treatment in our local setting. 
SF 36 Scores
Factors assessed include pain utilising the VAS, functional capacities, maximum walking distance, degree of difficulty on different walking surfaces, gait abnormality, range of motion (sagittal motion as well as hind-foot motion), ankle hind-foot stability (anterior posterior and varus-valgus). Our study showed that calcaneoplasty provides prompt pain relief for insertional Achilles tendinopathy, as indicated at the three months follow-up visit where the mean VAS decreased from 5.9 to 1.9. The difference at two years was insignificant, probably due to the fact that only three subjects completed that stipulated duration of follow up, and yet all 3 had a maximal score of 100.
The SF 36 Health Survey consists of 36 items, which are aggregated into 8 categories to analyse physical and emotional health, namely: physical functioning; role limitation due to physical health; energy level; emotional well-being; social functioning as a result of pain; general health; role limitations due to emotional problems. Upon analysis of the SF 36 scores we noted that most of the factors showed a positive trend. It is important to take into account the fact that a majority of patients had comorbidities that could affect their SF36 scores and these patients are relatively old, rendering them less able to perform some of the activities evaluated in the survey (i.e., vigorous activities or climbing several flights of stairs). Although the SF 36 Health Survey reflects the general well being of the patient, it is not reflected on the surgical results.
Wagner et al. conducted a similar study, albeit on a much larger scale, with 75 patients (81 heels) who were further divided into a detached group (total detachment of the Achilles tendon) and a non-detached group (none or partial detachment of the Achilles tendon) 13 . Factors evaluated included pain, activity limitation, gait change, walking distance, return to sport or work and level of satisfaction. The duration of follow up ranged from 33 months to 47 months. Evaluation took place solely via an interview questionnaire; a standard, universally recognised mode of survey was not employed, and examination was not performed to assess differences in preoperative vs. postoperative range of motion. The authors concluded that for chronic insertional Achilles tendinosis, a reliable and effective treatment is debridement surgery with or without Achilles tendon detachment (followed by reattachment). On the other hand, Nunley et al. conducted a retrospective review of 27 patients who underwent surgery using a central incision technique, and in which isokinetic testing of plantar flexion strength, AOFAS Foot and Ankle Survey and AOFAS Hind Foot Score was assessed; ultimately the authors reported a 96% satisfaction rate with minimal to no loss of strength 14 .
In the present study, one patient developed wound breakdown and chronic osteomyelitis of the calcaneum that required long-term antibiotics, as well as several debridement procedures, which include the removal of the suture anchors. She extruded out her sutures in the first six weeks. Subsequently, after repeated cultures done were negative, she was diagnosed as having a stitch granuloma via intraoperative findings, in which thick fibrous tissue was found enveloping a strand of non-absorbable suture left in the wound. Stitch or suture granuloma is a rare but recognised complication of surgical procedures, and this is the first incidence that such a complication has been reported following calcaneoplasty. The usual presentation is a mass This entity occurs as a result of the body rejecting the suture material, creating an inflammatory reaction, which eventually resolves once the offending material has been expelled out of the body, whether spontaneously or via surgery. As it is an inflammatory/allergic reaction, rather than an infective one, antibiotic treatment is rarely required. This particular patient, who had no prior history of any form of allergy, was the only one of eight subjects in whom Poly Ether Ether Ketone (PEEK) suture anchors were used to reattach the Achilles tendon. She is currently recovering from her most recent debridement procedure in which more suture remnant was removed, and is otherwise able to ambulate well and is generally satisfied with the calcaneoplasty, sans the mild discomfort felt within the heel. This occasional dull aching sensation, in her opinion, is a small matter compared to the enormous pain relief and functional improvement that followed the initial surgery. Another patient developed a painful scar tissue warranting steroid injection for pain relief and occupational therapy for desensitisation. There was no incidence of sural nerve injury.
Schunck et al. identified several problems commonly faced after open calcaneoplasty, including complications involving the skin, the Achilles tendon, weakness of the calcaneus after removing the posterior-superior bony part, persistent pain, hypertrophy and irritation of the scar, hyperaesthesia in the area of the scar and irritation of the whole heel. Hence, they advocate minimally invasive endoscopic calcaneoplasty as a suitable alternative to the open technique, as it has a lower rate of complications, better visualisation for differentiation of pathology and a short learning curve 15 . This may be possible in the early stages where there is no prominent 'hood ornament', the superior heel spur that occurs as a result of osteophyte formation in response to chronic microtrauma or traction. There are more options available when only a Haglund's deformity with pure insertional Achilles tendinopathy minus the calcification exists. This includes the Kelly-Keck procedure and certainly, endoscopic calcaneoplasty 16 . All cases in the present study had the 'hood ornament' as seen in Figure 1 .
Other treatment modalities for insertional Achilles tendinopathy include extracorporeal shockwave therapy, and sonographically guided dextrose injections [17] [18] [19] . Research conducted on these methods thus far has been promising, especially for early presentations. Further possible surgical intervention procedures include the use of flexor hallucis longus in the reconstruction of the Achilles tendon or a bonetendon graft harvested from the knee extensor system for Achilles tendon augmentation [20] [21] [22] [23] . These procedures are indicated when more extensive debridement is needed, and where whole sections of the Achilles tendon have been removed.
Limitations of this study include the small sample size (making it a non-parametric study), the short duration of follow-up for each patient and the lack of a control group. Moreover, some data could not be included as a few patients defaulted follow-up. This research serves as a pilot project for a prospective study with a larger sample size that can also analyse additional factors such as ability to tip toe or jump postoperatively, and perhaps one to include a comparison group undergoing conservative management.
CONCLUSION
In conclusion, calcaneoplasty for insertional Achilles tendinopathy showed significant improvement in terms of pain reduction and function as early as three months and sustained until two years following surgery. The procedure contributed to an overall enhancement of the subjects' health condition. The majority of patients in the present study were satisfied with the procedure and felt that it met their expectations. Thus, calcaneoplasty is recommended as the treatment of choice for chronic insertional Achilles tendinopathy that is refractory to conservative measures.
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